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Title 10—DEPARTMENT OF NATURAL RESOURCES
Division 20—Clean Water Commission
Chapter 8—Design Guides

10 CSR 20-8.210 Supplemental Treatment Processes.

PURPOSE: The following criteria have been prepaaed guide for the design of supplemental treatmen
processes. This rule is to be used with rules 38 @0-8.110-10 CSR 20-8-f22@pfor the planning and
design of the complete treatment facility. Thie meflects the minimum requirements of the MissGlgan
Water Commission as regards adequacy of desigmisston of plans, approval of plans and approval of
completed {sewage-workshstewater treatment planlt is not reasonable or practical to include all
aspects of design in these standards. The desiggireer should obtain appropriate reference matesal
which include but are not limited to: copies of dge manuals such as Water Environment Federation’s
Manuals of Practice, and other wastewater designrmals containing principles of accepted engineering
practice.Deviation from these minimum reqwrements W|Italjewed where suﬁluent documentatlon is
presented to Justn‘y the deV|at|on These crit y

gl nd] are based on the
best information presently avallahlecludlng the Great Lakes Upper MISSISSIppI RivBpard of State and
Provincial Public Health and Environmental Managerdhe design guidelines set forth in this chapter
specify general criteria and minimum standards ftire design and construction of sewerage systems
and treatment works and are not intended to be uasd substitute for engineering experience and
judgement used in accordance with standards of giee. These criteria were originally filed as 10 CSR
20-8.030. Itis anticipated that they will be sedijto review and revision periodically as additbn
information and methods appear. Addenda or supptesto this publication will be furnished to coltisig
engineers and city engineers. If others desineteive addenda or supplements, please adviseléza C
Water Commission so that names can be added todiimg list.

Editor's Note: The secretary of state has deteedithat the publication of this rule in its entiretould be
unduly cumbersome or expensive. The entire tekeahaterial referenced has been filed with treetary
of state. This material may be found at the Offitthe Secretary of State or at the headquartéth®
agency and is available to any interested persaoa @ist established by state law.

(1) Definitions. Definitions as set forth in thée@n Water Law and 10 CSR 20-2.010 shall appldse
terms when used in this rule, unless the contesrhl requires otherwise. Where the tefrasall’ and
“must are used, they are to mean a mandatory requiranmsafar as approval by tagenrey] Missouri
Department of Natural Resource (department)s concerned, unless justification is presentediéwiation
from the requlrements Other terms, suchsﬂmuld “ recomment‘j “ preferred and the I|ke indicate
[ m N
eensrderatren]he preference of the department for con5|derat|orh)y the deS|gn englneer
(A) Deviations. Deviations from these rules may bapproved by the department when
engineering justification satisfactory to the depatment is provided. Justification must
substantially demonstrate in writing and through cdculations that a variation(s) from the design
rules will result in either at least equivalent orimproved effectiveness. Deviations are subject to
case-by-case review with individual project considation.
(B) Supplemental Treatment.Supplemental treatmentricludes processes and chemicals utilized
by a wastewater treatment facility to facilitate ogerations or to meet effluent limits. This can
include tertiary treatment processes, additional peliminary treatment processes, or the addition
of chemicals.
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(2) Applicability. This rule shall apply to all wastewater treatment facilities. This rule shall not apply
to animal feeding operatlons ‘animal manure manageent systems or other agrlcultural Waste
management system : usand

facilities)}

(3) Post-Aeration. Post-aeration may be required foilifi@s using chlorine disinfection or having test a
minimum dissolved oxygen effluent limit in the ragag waterbodyPost-aeration design may involve
mechanical aeration, diffused air injection, oroeake type aeration.
(A) Mechanical Aeration. Multiple aeration basis €ontinuous operability should be provided at all
treatment works with a design flow ofie hundred thousanghllons per day100,000 gpdpr more,
unless other means of maintaining an adequate dééwh$solved oxygen in the effluent are available.

1. The aeration equipment transfer efficiency shaltdetermined utilizing the manufacturer's
certified rating for the particular equipment begcunsidered. The transfer efficiency shall be
adjusted to reflect anticipated field conditionderhperature, atmospheric pressure, initial
dissolved oxygen, and composition of the wastewatérg oxygenated.

2. When the detention time within the aeration &siceeds 30 minutes, consideration shall be
given to oxygen requirements resulting from biotadjiactivity in the postaeration basin.

3. Aeration basins shall be designed to minimizetstircuiting of flow and the occurrence of
dead spaces. Vortexing shall be prevented.

4. For aeration basins equipped with a single m@chhaeration unit, a minimum of one
mechanical aeration unit should be maintainedaragie at the treatment works site for
immediate installation.

(B) Diffused Air Injection. Multiple aeration basirshall be provided for continuous operability of
treatment works having a design flow capacitgné hundred thousamghllons per day100,000 gpd)
or greater, except where diffusers may be remorad the basin for maintenance.

1. Diffused air aeration systems shall be desigregdhe manufacturer’s specifications, in the
determination of oxygen requirements.

2. When the detention time in the aeration basgeeds thirty (30) minutes, consideration shall
be given to the oxygen requirements resulting fooohogical activity in the aeration unit. For
maximum efficiencies, sufficient detention time ke provided to allow the air bubbles to
rise to the surface of the wastewater prior totdisge from the basin.

3. Diffused aeration basins shall be designedimoighte short-circuiting and the occurrence of
dead spaces

4. Blower design shall be such that with any singié out of operation, the oxygen
requirements will be provided for maintaining eéht dissolved oxygen. A minimum of one
standby blower shall be stored at treatment wotksressingle aeration basins are utilized.

5. Supporting experimental data shall be includét the submission of any proposal for the
use of diffusers which are considered nonconveatid®uch proposals will be evaluated on a
case-by-case basis by the department.

(C) Cascade Type Aeration. Effluent aeration magdigeved through a turbulent liquid-air interface
established by passing the effluent downstream eitieer a series of constructed steps, or a rough
surface that produces a similar opportunity fonsfar of dissolved oxygen to the effluent.

1. The following equations, Equations 210-x and-216hall be used in the design of cascade
type aerators:

Equation 21-x
= (Cs'Ca)/(Cs'Cb)

where: Deficit ratio
r=
C.= Dissolved oxygen saturation (mg/l)
Cy= Dissolved oxygen concentration above the weir, ragsh
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to be 0.0 mg/

C,= Dissolved oxygen concentration in the effluent fribra
last or preceding step

n= The number of equal size steps

Equation 210-x
r=1+(0.11) (ab) (1 + 0.046 T) (h)

where: Water temperature (°
T=
h= Height of one step (ft)
a= 1.0 for effluents
b= 1.0 for free fall and 1.3 for step weirs

2. The equation, Equation 210-x, for determiningiumber of steps is dependent upon
equidistant steps; and, if unequal steps are tisethfer efficiencies must be determined for
each separate step.

3. The effluent discharge to a cascade type aeshtidlbe over a sharp weir to provide for a thin
sheet of wastewater. Consideration shall be giogrévention of freezing.

4. The final step of the cascade type aerator beadlbove normal stream flow elevation and the
cascade aerator shall be protected from erosiomgearmiue to storm water drainage or
flood/wave action.

5. When pumping is necessary prior to discharge thescascade aerator, multiple, variable
speed pumps must be provided except when precedigmAbequalization.

(D) Other Methods of Aeration may be utilized anitl be evaluated on a case-by-case basis by the
department.
(4) Polishing Reactors. Polishing reactors follogviagoons and lagoon retrofits are being utilizeéutther
reduce ammonia in the effluent. The reactor caimlaglagoon cell or in a separate basin.
(A) Polishing Reactors.

B)

1. For facultative polishing reactors, the actualiidepth in a converted lagoon shall not be
less than five feet (5’) or more than ten feet Y10’

A. The detention time shall not be less than one daynore than three days,
based on design flow.

B. Post-aeration may be required following facultafedishing reactors to
meet effluent dissolved oxygen requirements, dubealepletion of oxygen
in facultative reactors. In the summary of desfoyide calculations that
the dissolved oxygen concentrations meet the vaiglity standards when
using a facultative polishing reactor.

2.The influent line shall discharge below the ligledel of the reactor near the edge of the
reactor embankment. The influent line shall erfierreactor at a point opposite the effluent
structure to prevent short-circuiting and to previdaximum detention time.
3.The surface loading should not to exceed sevenredrghllons per square foot per day (700
gpd/sq. ft).
4.Sludge should not be present in the polishing ceabbwever provisions shall be included to
facilitate sludge removal.
Design.
1. Nitrification process sizing shall be less tiwan tenths a pound TKN per one thousand
square feet per day (0.2 Ibs TKN/ 1000 sq/ day)
2. The minimum hydraulic retention time shall beeth(3) hours.
3. Characteristics of the influent into the reactoall include
A. A maximumBOD concentration of thirty milligrams per literd3ng/L)
B. A maximumTSS concentration of thirty milligrams per litefO(&g/L)
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C. Removal of oil, grease, scum, grit and floatiefris

5. Biochemical Oxygen Demand loading shall not lmeenthan forty eight pounds per one

thousand cubic feet per day (48 Ibs BOD/1000 cfyday

6. Aeration equipment must demonstrate adequateasid capacity based on site-specific
conditions and treatment requirements. The aiuslifin system shall be designed that
aeration piping for the media stack can be isolatigdout significantly impairing the oxygen
transfer capabilities.

7. Alkalinity. The wastewater must have sufficiafitalinity, a minimunresidualof fifty
milligrams per liter (50 mg/L) in the effluent ohemical treatment must be included.

8. Temperature. Temperature rates for nitrificagball be adjusted for anticipated wastewater
temperatures by the following equation, Equatiof-21

Equation 210-x: Ammonia Loading at Temperature, T
Ammonia Loading at Temperature, T= ammonia loadimi at 20°C x (1.058 %)

9. To prevent freezing and to ensure ammonia remthedesign shall include cold weather
provisions, including heaters, insulated coverstaitation of temperature controlled
enclosures for above-ground components.

10. Alarm. A blower malfunction alarm shall be pided. The alarm must be able to notify the
operator of alarm activations througtidio-visual means

(5) Filtration. This section covers tertiary filtration used to cem suspended solids, nutrients, precipitated
metals, inorganic ions, or synthetic organic conmatsufollowing conventional secondary treatment.
(A) Additional treatment Filtration systems shall be preceded wadditional processsuch as
chemical coagulation and sedimentation or otheeptedle process, when:

1. permit requirements for suspended solids asethem ten milligrams (10 mg/l),

2. effluent quality can be expected to fluctuagmsicantly;

3. significant amounts of algae will be present,

4. manufacturer’s recommendations.

(B) General Design. Filtration shall be accomplilae a uniform rate wita maximum of five gallons
per minute per square foot(5 gpm/sq ft) of surfawa through filtdr mediat design average flow.

1. Equipment for the application of chemicals te fiter influent shall be provided if necessary,
to enhance suspended solids removal and minimiedical growth within the media.

A. Multiple unit operations for filtration shall bprovided to allow for continuous
operation and operational variability for a systesith an average design ohe
hundred thousand gallons per day (100,000 gpdjreater.

B. The operating head loss shall not exceed nipetgent (90%) of the filter media
depth.

C. Each filter shall have a means of individuatytolling the filtration rate.

2. The effluent filter walls shall not protrudeadrthe filter media and the incoming flow shall be
uniformly applied to flooded media, in such a marmeeto prevent media displacement. The
height of the filter walls must provide for adequdteeboard above the media surface to
prevent overflows.

3. The filter shall be covered by a superstructlisetermined necessary under local climatic
conditions. There shall be head room or adequatesacto permit visual inspection of the
operation as necessary for maintenance.

4. Filtration systems shall be designed and cootgtd with:

A. Convenient access to all components and the anediface for inspection and
maintenance without taking other units out of sexyand

B. Enclosed controls and equipment with heating\adilation equipment to control
humidity.

C. Filtration systems shall have at least two (@j}suwith the capacity to handle the
maximum wastewater flow with the largest unit oliservice.
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5. Filters appurtenances. Filters shall be equippitid, as applicable and per manufacturer’s
recommendations

A. Washwater troughs,

B. Flow control for effluent rate,

C. measurement and positive control of backwag rat

D. means to shut off flow to filter during backwash

F. filter influent and effluent sampling points,

G. a manual override for automatic controls ancheadividual valve essential to the
filter operation,

H. an underdrain system to uniformly distribute kveash water (and air, if provided)
without clogging from solids in the backwash water,

I. a method for periodic chlorination of the filtefluent or backwash water to control
slime growths, and

J. pressure filters with convenient access to thdianfor treatment or cleaning.

6. The bottom of a wash water collection trough muesabminimum of six inches (6.0”) above
the maximum elevation of the expanded media duvakwash. A wash water trough must
have a minimum freeboard of two inches (2.0”) dgitine maximum backwash flow rate.

7. Redundancy. For filtration systems requiringvpg the filtration system shall have a back-
up power source that meets the requirements ofSIR 2D-8.140(X).

8. Drain line. Each filter unit shall be equippedithva drain line at least six inches (6”) in
diameter capable of draining the basin to the healkiv

9. Flocculation. For filtration systems requiringagulation and flocculation prior to the
filtration, the flocculation system shall include:

A. include chemical feed equipment to meet theesy anticipated design flow and
the ability to proportion chemical feed rates;
B. ensure the rapid dispersion and mixing of chafithroughout the wastewater by
providing mechanical or in-line static mixers; and
C. include a minimum of two (2) flocculation basif&ach basin shall be equipped
with a:
1. method to control the speed of the paddles; and
2. drain line at least six inches (6”) in diametapable of draining it to the
head of the plant.
(C) BackwashFiltration systems shall have the capacity to batwall filters.

1. A filter backwash shall have minimum rate of mfyegallons per square foot per minute (20
gpm/ sq ft) for fifteen (15) minutes, consistenthwivastewater temperatures and the specific
gravity of the filter media. When air scour is pised, the backwash water rate can be
reduced to fifteen gallons per minute per squané (fb5 gpm/sq ft) to allow the rate during
air scour to be set at the optimum rate necessamntove scoured particles from filter
media surfaces. For cloth or disc filters, the lneadh rate must meet a minimum of six
gallons per minute per square foot (6 gpm/sqTe backwash rate may be reduced in
accordance with the demonstrated capability ofratiethods, such as air scour, provided
for cleaning of filter media or based on the mantufeer's recommendations and test data.

A. The design backwash flow shall be provided &t tbquired rate by wash water
pumps or by gravity backwash supply storage.

B. Two or more backwash pumps shall be providedhsat the required backwash
flow rate is maintained witkargest pump out of service.

C. Duplicate backwash waste pumps, each with acitgpaxceeding the design
backwash rate by twenty percent (20%), shall beigenl as necessary to return
backwash to the upstream unit operations.
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D. A reduced capacity can be provided if it candeenonstrated that a backwash
period of less than fifteen minutes can result ginailar clean media bed headloss
and a similar filter operating period or run time.

2. The backwash control, or valves, as providethermain backwash water line, shall be sized
so that the design rate of filter backwash is olgdiwith the control or valve settings for the
individual filters approximately in a full open ptisn. A means for air release shall be
provided between the backwash pump and the wasr waltve.

3. Air scouring, if provided, should maintain thiteefive cubic feet per minute per square foot
(3-5 cfpm/sq ft) of filter area for two (2) to tleg3) minutes preceding backwash at the
design rate.

A. Air scouring shall be followed by a fluidizatiamash to restratify the media;

B. Air scour distribution system should be placedrébelow the media and
supporting bed interface; if placed at the integfdbe air scour nozzles shall be
designed to prevent media from clogging the nozatemntering the air distribution
system;

C. Piping for the air distribution system shall hetflexible hose which may collapse
when not under pressure and shall not be relatsaflymaterial which may erode
at the orifice opening with the passage of airiglt lvelocity;

D. Air delivery piping shall not pass down throutie filter media unless a minimum
of two anti-seepage collars, six inches apart eseiged around each pipe. The
anti-seepage collars shall extend three inchefrautthe pipe and be continuous
around the entire circumference of the pipe. Narsgement in the filter design
shall allow short circuiting.

4. Water scour system flow rates must be in the rafigealf a gallon per minute per square
foot to two gallon per minute per square foot (R.6-gpm/sf) of media area.

5. The bottom elevation of the channel or top ef weir shall be located above the maximum
level of expanded media during back washing. Iritand

A. A backwash withdrawal arrangement for optimizirgnoval of suspended solids
shall be provided.

B. A two-inch (2") filter wall freeboard is to bergvided at the maximum depth of
backwash flow above the filter media.

C. A level top or edge is required to provide afenm loading in gpm per foot of
channel or weir length.

D. An arrangement of collection channels or wearptovide uniform withdrawal of
the backwash water from across the filter surfhad $e provided.

6. Disposal of Backwashed Material.

A. Liquid filter backwash must be re-filtered or stie returned to the headworks of
the wastewater treatment facility or to the infltikh station.

B. Solid filter backwash material must be pumpeth®influent lift station, the
headworks, the digester, or to another locationamal for processing at least once
per day.

(D) Deep bed filters. The deep bed filter struetahall provide a minimum depth of eight and half
feet (8.5) as measured from the normal operatiagtewater surface to the bottom of the underdrain
system. The structure should provide for a minimapplied wastewater depth of three feet (3’) as
measured from the normal operating wastewater ceittathe surface of the filter media.

1. Porous plate and strainer bottoms are not re@rded. The design of manifold type filtrate
collection or underdrain systems shall:

A. Minimize loss of head in the manifold and badfle

B. Assure even distribution of wash water and doumi rate of filtration over the
entire area of the filter.
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C. Provide the ratio of the area of the underdagifices to the entire surface area of
the filter media at about 0.003.

D. Provide the total cross-sectional area of therdds at about twice the area of the
final openings.

E. Provide a manifold which has a minimum crosgiseal area that is one and half
(1.5) times the total area of the laterals.

2. Surface wash means shall be provided unless otkens of media agitation are available
during backwash. Disinfected wastewater effluerfiltared water shall be used as surface
wash waters. Revolving type surface washers oqgaivalent system shall be provided. All
rotary surface wash devices shall be designed with:

A. Provisions for minimum wash water pressuresoofyf pounds per square inch (40
psi).

B. Provisions for adequate surface wash water awige half to one gallon per minute
per square foot (0.5-1.0 gpm/ sq ft) of filter area
3. Deep bed filters shall be supplied with:

A. A loss of head gauge.
B. A rate of flow gauge.

C. A rate of flow controller of either the diremtting, indirect acting, constant rate, or
declining rate types.

D. A rate of flow indicator on the main backwashteveine, located so that it can be
easily read by the operator during the backwaspingess.

(E). Shallow bed filters. The shallow bed filtraticate should not exceed one and a fourth gallens p

minute per square foot (1.25 gpm/ sq ft) and shatllexceed two gallons per minute per square ®ot (

gpms/ sq ft) of filter area at average design flow.

1. Multiple unit operations shall be provided tdoal for continuous operability and
operational variability.

2. The filter media shall consist of a series of tapeight inch filter increments having a
minimum total media depth of eleven inches (11'heTBand media shall have an effective
size in the range of 0.40 mm to 0.65 mm and a umity coefficient of 1.5 or less.

3. Filter inlets shall consist of ports locatedbtinghout the length of the filter.

4. The filter underdrainage system shall be pravidleng the entire length of the filter so that
filter effluent is uniformly withdrawn without clagng of the outlet openings provided for
collection and backwash.

5. Traveling bridge. This type of filter is normakquipped with a shallow bed divided into
cells with a continuously operated reciprocatingl-log-cell traveling backwash system.

Traveling bridge mechanism. The traveling bridgehamism shall:

A. provide support and access to the backwash pamp&quipment;
B. be constructed of corrosion resistant materials;

C. have provisions for consistent tracking of thiedpe;

D. provide support of the power cords; and

E. initiate a backwash cycle automatically whenreset head loss through the filter
media occurs.

(F) Pressure filtration. Pressure filter rates Ishalconsistent with those set forth in gravityréition.
Pressure filter media shall be consistent with gedfforth in gravity filtration.
1. For pressure filter operation. The design shputdide for:
A. Pressure gauges on the inlet and outlet pipesadi filter to determine loss of head.

B. A conveniently located meter or flow indicatoithw appropriate information to
monitor each filter.

C. The means for filtration and backwashing of editfer individually, using a
minimally complex arrangement of piping.
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D. Flow indicators and controls convenient and ssitde for operating the control
valves while reading the flow indicators.

E. An air release valve on the highest point ohddter.

2. The top of the wastewater collection channeleir shall be established at least 18 inches
above the surface of the media.

3. An underdrain system to uniformly and efficigntdollect filtered wastewater and that
distributes the backwash water at a uniform rate,less than fifteen gallons per minute
per square foot (15 gpm/ sq ft) of filter area,lsba provided. A means to observe the
wash water during backwashing should be established

4. Minimum sidewall heights of five feet (5) shable provided for each filter. A
corresponding reduction in sidewall height is atakle where proprietary bottoms permit
reduction of the gravel depth.

5. An accessible manhole should be provided asregtjto facilitate inspections and repairs.

(G) Cloth/Disc Filters.

1. Media Design.

A. The average pore size of cloth or disk filterdiaemust not exceed thirty (30)
microns.

B. The media thickness must be based on the manuas recommendations,
considering frequent pressure changes. The mauouéa'strecommendations must be
included in the Summary of Design.

C. The media must be disinfectant-resistant iffifer will be exposed to disinfectants.

D. The media must be chlorine-resistant if thefilwill be exposed to chlorine.

2. Filtration Rates and Hydraulic Requirements.

A. The design filtration rate must be based orefffiective submerged surface area of
the media. If the submerged surface area of theanvedies based on the operational
mode, the design filtration rate must accountiervariability.

B. The maximum design filtration rate for peak flovust not exceed six and half
gallons per minute per square foot (6.5 gpm/sqffSubmerged media.

C. The filtration system must be able to treatdbsign flow rate with one (1) filter unit
in backwash mode.

3. Monitoring and Controls.

A. Cloth or disk filters must use an automatictcolnsystem.

B. An automatic control system must include marovairride capability.

C. Each filter unit must monitor head loss actbgsunit and must have a head loss

gauge or readout.
(H) Rotary Drum Filters
() Ultrafiltration..Ultrafiltration uses a membrane barrier to exclpedicles in the range of ten nanometers
to one hundred nanometers (10-100 nm or 0.01-Ccfioms), including bacteria, viruses and colloids.
Treatment of feed prior to the membrane is esdéntrevent damage to the membrane and minimize
the effects of fouling which greatly reduce theadcy of the separation.

1. Pre-treatment. Types of pre-treatment are afegendent on the type of feed and its

quality, and include pH adjustment and coagulation.

A. Appropriate sequencing of each pre-treatmenseligcrucial in preventing damage
to subsequent stages. Pre-treatment can even beyeahsimply using dosing
points.

B. The water quality into the ultrafiltration unstdependent on the type of filtration
unit provided (hollow fibre, spiral-wound, or cerartubular) and will need to meet
the manufacturer’s specifications. The range ofiesign basis for the influent
parameters is provided in Table 210-x.

Table 210-x: Ultrafiltration Influent Parameters
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Paramete Units Design

Basis

Turbidity NTU <5C
Total Organic Carbon mg/L <10
Particle Size Micron <150
Chemical Oxygen Demand mg/L <20
Oil & Grease mg/L 0
pH SuU 3.0-7.0
Temperature C 25
Total Suspended Solids Mg/L 50
Total Dissolved Solids Mg/L <500
Iron Mg/L <5
Solvents, phenols Mg/L <0.1

Orange- Virginia

(J) Weather Resistance. Filter systems must tegieal from the environment. The Summary of
Design must describe how the system will be pretkéitom freezing conditions, ultraviolet light,
and environmental concerns.

-H4)H(6) High Rate Effluent Filtration.
(A) General.
1. Applicability. Filters may be used as a testimeatment device for the removal of residual

suspended solids from secondary effluMher&eﬁleen{—suspended—seMs—requ#ements

re- treatment process such as chemical
coagulation, flocculation and sedimentation, oroticceptable process should precede the
filter units where
A. effluent concentrations of less tharien milligrams (10 mg/Lpf suspended solids
and/or 1.0 mg/L of phosphorus must be achieved
B. to obtain adequate turbidity reduction for urban water reuse;
C. the secondary effluent quality can be expetddhlictuate significantly; or
D . filters follow a treatment process where sigiaifit amounts of algae will be present
2. Design consideration. Care should be givehénselection of pumping equipment ahead of
filter units to minimize shearing of floc particle€onsideration should be given in the plant
design to providing flow equalization facilities nmoderate filter influent quality and
guantity.
(B) Filter Types. Filters may be of the gravitypgyor pressure-type.
1. Pressure filters shall be provided with ready emnvenient access to the media for treatment
or cleaning.
2. Where greases or similar solids which resufiitier plugging are expected, filters should be
of the gravity-type.
(C) Filtration Rates.
1. Allowable rates. Filtration rates shall not eed five[{5)} gallons per minute per square
foot (5gpd/sq ft) based on thpraximum-hydraulic-flowlesign peak hourly flowrate
applied to the filter unitsThe expected design maximum suspended solids loagito the
filter should also be considered in determining theecessary filter area.
2. Number of units. Total filter area shall beypded in two (2) or more units, and the
filtration rate shall be calculated on the totaditable filter area with one (1) unit out-of-
service.

9
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(D) Backwash.

1. Backwash rate. The backwash rate shall be adetu fluidize and expand each media layer
a minimum of twenty percent (20%) based on the mediected.The backwash system
shall provide a backwash rate, pressure and backwash statage based on the
manufacturer's recommendations; and meet the mgairts in section (5)(C) of this rule.

-H5)H(7) Microscreening.

(A) General.

1. Applicability. Microscreening units may be udetfowing a biological treatment process or
as part of the preliminary treatment process ferrémoval of residual suspended solids.
Selection of this unit process should consider fffiuent requirements, tHereceding]
biological treatment process and anticipated ctersiy of biological process to provide a
high quality effluent.

2. Design considerations. Pilot plant testing xisteng secondary effluent is encouraged.

A. Where pilot studies so indicate, where microscréeimw trickling filters or
lagoons, or where effluent suspended solids reaugings are less than ten (10) mg/l,
a pretreatment process such as chemical coagutaibsedimentation shall be
provided.

B. Care should be taken in the selection of pumpingpeaent ahead of microscreens to
minimize shearing of floc particles.

C. The process design shall include flow equalizatimilities to moderate microscreen
influent quality and quantity.

(B) Screen Material. The microfabric shall be gemial demonstrated to be durable through long-term
performance data. The aperture size must be sdleonsidering required removal efficiencies,
normally ranging from twenty to thirty-five (20—3Bjicrons. The use of pilot plant testing for
aperture size selection is recommended.

(C) Screening Rate. The screening rate shall leeted to be compatible with available pilot pléest

results and selected screen aperture size, butnshaxceed fivg(5)} gallons per minute per square

foot (5 gpm/sq ft{3-40-rfis)} of effective screen area based on the maximumelidrflow rate
applied to the units.

1 The effective screen area shall be considedithmerged screen surface area less the area
of screen blocked by structural supports and fasgen

2. The screening rate shall be that applied taitiies with one (1) unit out-of-service.

(D) Backwash. All waste backwash water generayethé microscreening operation shall be recycled

for treatment.

1. The backwash volume and pressure shall be adeuassure maintenance of fabric
cleanliness and flow capacity.

2. Equipment for backwash of at least eifl8d} gallons per minute per linear fo@gpm/If)
[a-661/mis)] of screen length and sixfe0)} pounds per square in¢B0 psi)f4-22
kgtlert)-respectively, shall be provided.

3. Backwash water shall be supplied continuously bitiple pumps, including one (1) standby
and should be obtained from microscreened effluent.

4The rate of return of waste backwash water tormeat units shall be controlled so that the
rate does not exceed fifteen percent (15%) of #séyth average daily flow rate to the
treatment plant.

5. The hydraulic and organic load from waste backwaater shall be considered in the overall

design of the treatment plant.

6.Where waste backwash water is returned for treatimepumping, adequate pumping

capacity shall be provided with the largest unitafuservice.

7. Provisions should be made for measuring backwash fl

(E) Appurtenances. Each microscreen unit shatirbeided with automatic drum speed controls with
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provisions for manual override, a bypass weir waithalarm for use when the screen becomes blinded
to prevent excessive head development and meadsfeatering the unit for inspection and
maintenance.

1. Bypassed flows must be segregated from water wsdshtkwashing.

2. Equipment for control of biological slime growthsadl be provided.

3. The use of chlorine should be restricted to thostallations where the screen material is not

subject to damage by the chlorine.

(F) Reliability. A minimum of two (2) microscreemits shall be provided, each unit being capable of
independent operation. A supply of critical spaaets shall be provided and maintained. All units
and controls shall be enclosed in a heated andlatewit structure with adequate working space to
provide for ease of maintenance.

(8) Chemical Addition. Wastewater treatment uses otemin various forms to aid in sedimentation,
nutrient removal, pH adjustment, corrosion and axmitrol, disinfection, and sludge/biosolids coimiing.
Pilot plant studies or data from unit operatiorsiting design flows of wastewater or domestic weeters
of similar characteristics (organic levels, metahecentrations, etc., within twenty-five percent¥@5of
proposed design) shall be required to determineogpiate chemicals and feed rangEse design shall
meet the minimum requirements for Chemical Handlihgusing, Safety, and Identification in 10 CSR 20-
8.140(10).
(A) Chemical Selection and Handling. The desigrlstasider the following for treatment chemicals
and document in the summary of design and opesatimnual:

1. Compatibility with other chemicals being used.

2. Compatibility with other liquids, solids, and &ieatment processes (e.g., interference).

3. Provisions for avoiding adverse impacts to efiit) receiving waters, biosolids, or air quality
(e.g., interference, inhibition, pass through, acglation in biosolids).

4. Calculated appropriate design dosage rangdading laboratory tests (jar tests or pilot-
scale studies) on actual process wastewater oatipeal data from similar facilities.

5. The selection of a treatment process and chemi@osage for a new facility should be
based on such factors as influent wastewater chareistics, the proposed chemical,
effluent requirements, and anticipated treatment diciency.

6. Systems shall be designed with sufficient fleilty to allow for several operational
adjustments in chemical feed point location, chemid feed rates and for feeding
alternate chemical compounds. __ - { comment [ML2]: From 10 States for TP remo |

(B) Chemical Storage. Chemical storage design praside adequate storage capacity as well as
efficient and safe chemical handing. Importantdexin determining storage capacity include
reliability of the supply, quantity of shipmentgthange of chemical use rates, and chemical
decomposition during storage. Specifically, thensival storage desigshall include

1. Space shall be provided where at least thirty (&% of chemical supply can be stored in

dry storage conditions at a location that is coremrfor efficient handling, unless local
suppliers and conditions indicate that such stocagebe reduced without limiting the
supply.

2. Compatibility with the chemical type and fornmy(dliquid, or gas)Chemicals that are

incompatible (i.e., strong oxidants and reductastig)l not be fed, stored or handled in such
a manner that intermixing of such compounds couttlpoduring routine treatment
operations.

3. Powdered activated carbon shall be stored is@ated fireproof area, and explosion proof
electrical outlets, lights and motors shall be usgeall storage and handling areas in
accordance with local, state and federal requirésnen

4. Acid storage tanks shall be vented to the oatatchosphere, but not through vents in
common with day tanks.

11
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5. Concentrated acid solutions or dry powder dtekept in closed, acid-resistant shipping
containers or storage units. Concentrated liquidsashall not be handled in open vessels,
but should be pumped in undiluted form from origic@ntainers to the point of treatment
or to a covered day or storage tank.

(C) Chemical Handling Design. The design shallvgte for safe and efficient unloading, storagengfar,
and use of chemicals in accordance with appropciadies considering types of chemicals, compatibilit
and the amount of handling requir&ee 10 CSR 20-8.140(10).

1. Features. Provisions shall be made for measuriagtgies of chemicals used to prepare feed
solutions. Storage tanks, pipelines, and equiptieeriguid chemicals shall be specific to
the chemicals and not for alternates.

A. Provisions shall be made for the proper transfetry chemicals from shipping
containers to storage bins or hoppers in such aasdyg minimize the quantity of
dust that may enter the room in which the equiprizeimistalled. Control shall be
provided by use of:

1. Vacuum pneumatic equipment or closed conveystegsys;
2. Facilities for emptying shipping containers jresial enclosures; or
3. Exhaust fans and dust filters that put the hoppebins under negative
pressure in accordance with federal and state neagents
2. Provisions shall be made for measuring quastitfechemicals used to
prepare feed solutions.
3. Storage tanks, pipelines, and equipment foidighemicals shall be specific
to the chemicals and not for alternates.
4. Liquid chemical storage tanks must:
A. Have a liquid level indicator.
B. Have an overflow and a receiving basin or dcaipable of receiving
accidental spills or overflows.

D. All liquid chemical mixing and feed installatismust be installed on corrosion
resistant pedestals and elevated above the hiligpast level anticipated during
emergency conditions. The chemical feed equipntest be designed to meet the
maximum dosage requirements for the design comdgitio

E. The design must include equipment to measuretijiea of chemicals fed from bulk
storage and day storage tanks over the range igfrdagplication ratesSolution
storage or day tanks feeding directly shall ha¥icsent capacity for twenty-four
(24) hour operation at design flow.

F. A minimum of two (2) chemical feeders shall be pded for continuous operability.

A standby unit or combination of units of sufficierapacity shall be available to
replace the largest unit during shutdowns. Theeiftieder system shall be
protected against freezing and shall be readilgssible for cleaning.

2. Chemical feeders shall be of such design andaitgto meet the following requirements:

A. Feeders shall be able to supply, at all times,tecessary amounts of chemicals at an
accurate rate throughout the range of feed.

B. Proportioning of chemical feed to the rate ofaflshall be provided where the flow
rate is not constant.

C. Diaphragm or piston type positive displacemgpétsolution feed pumps shall not be
used to feed chemical slurries.

D. The treatment works service potable water suppsll be protected from
contamination by chemical solutions or wastewayepioviding either an air gap
between the portable water supply line and soluaoik, or a suitable reduced
pressure zone, backflow prevention devgee 10 CSR 20-8.140(8)(D)4
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E. Chemical-contact materials and surfaces mustdistant to the aggressiveness of the
chemical solutions.

3. Solution tank dosing shall provide for unifortreagth of solution, consistent with the nature
of the chemical solution.

4. Continuous agitation shall be provided to mamsturries in suspensioithe Summary of
Design shall include how the facility will achiexagpid and thorough mixing of the
wastewater and coagulant(s) in tanks or pipes using

A. Inline blenders;

B. Air mixers;

C. Mechanical mixers; or
D. Baffles.

5. A minimum of two (2) flocculation tanks or chrats having a combined detention period of
between twenty (20) and thirty (30) minutes shalpibovided;

A. Mixing shall be balanced to avoid under-mixingower mixing such that:
1. Chemicals are completely dispersed;
2. Flocculated particles do not settle; and
3. Flocculated particles are not sheared; and

B. Independent controls for each tank shall be ipexi,

C. A means of dewatering all tanks shall be predid

6. Chemical feeders should be reasonably adjacertints of application to minimize length
of feed lines.

A. Chemical feeders shall be readily accessiblséovicing, repair and observation.

B. Chemical feeding equipment shall be providedhwiintainment barriers or protective
curbing so that chemicals from equipment failupéljage or accidental drainage will
be contained.

C. Chemical feed control systems shall providebfuth automatic and manual operation
including:

1. Feeders that are automatically controlled shptddide for reverting to
manual control as necessary.

2. The feeders shall be capable or being manutlijesl.

3. Automatic chemical dose or residual analyzeadl &le considered and, where
provided, should include alarms for critical val@esl recording charts.

D. Screens and valves shall be provided on the daéfeed pump suction lines.

E. An air break or antisiphon device shall be pilediwhere the chemical solution
discharges to the transport water stream to preareiriduction effect resulting in
overfeed.

F. For phosphorus removal, consideration should bgiven to systems including

pumps and piping that will feed either iron or alumnum compounds to provide
flexibility.

7.Dry chemical feed system. Each dry chemical festiatl be equipped with a dissolver
which is capable of providing a minimum five (5)mate retention at the maximum feed
rate.

A. Polyelectrolyte feed installations should beipged with two (2) solution vessels
and transfer piping for solution makeup and dajgration.
B. Makeup tanks shall be provided with an eduatongl or other appropriate
arrangement for wetting the polymer during the prafion of the stock feed solution.
C. Adeguate mixing should be provided by a largerdgiter, low-speed mixer. | ‘[Comment [ML3]: From the phosphorus removil

D. Measure the chemical volumetrically or graviriostity. sectior

E. Provide effective mixing and solution of the ctieal in the solution pot.

F. Preferably provide gravity feed from solutiortgo
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G. Completely enclose chemicals and prevent enmssidust to the operation room.

8. Pipelines carrying soda ash at concentratiosster than twenty percent (20%) solution
shall be insulated to prevent crystallization.

9. Bagged soda ash should not be stored in a daimmad place.

(D) Chemically Enhanced Sedimentation. The critgrisubsections(A)-(C) shall apply in addition to
this subsection for facilities designed for cherifiycanhanced sedimentation.

1.

2.

3.

9.

The design must include low velocities downstred flocculation, generally less than or
equal to half a foot per second (0.5 fps), to awbieering the floc.

The design must include provisions for increadadge volume in the tanks, piping, and
sludge handling equipment and impacts on digestion.

The design must provide multiple coagulant docctilant injection points in piping or
channel before the sedimentation process.

. Each chemical must be mixed rapidly and unifgrmith the flow stream. Where separate

mixing basins are provided, they shall be equippitd mechanical mixing devices. The
detention period should be at least thirty (30ps€s.

. The flocculation methods or equipment shall djestable in order to obtain optimum floc

growth, control deposition of solids, and prevéot fdestruction.

. The velocity through pipes or conduits from #oation basins to settling basins shall not

exceed one and half feet per second (1.5 fps)dardo minimize floc destruction. Entrances
to settling basins shall also be designed to mirerfioc shear. Settling basin designs shall
be in accordance with criteria outlined for the yppiate type of clarifier (i.e., primary,
secondary).

. The design must include automated control ofatzant and flocculant addition with dosing

parameters based on design flow.

. The design must include automated chemical ddsinpH adjustment of effluent to

compensate for the potential pH reduction causesbbye coagulants and flocculants, if
such coagulants and flocculants are proposed ommaysed.

The design shall address the type and volurstudfie generated. Sludge density and
compaction must be considered in chemical sludgepmg designs.

(E) Acids. Acids shall be kept in closed acid r&sis shipping containers or storage units.

1.

Acids shall not be handled in open vesselsshall be pumped in undiluted form from

2.

original containers through a suitable piping te ploint of treatment or to a tightly sealed,
vented and covered day tank.
Acids shall not be stored in the same areadisisochlorite and sodium chlorate solutions or

in chlorine feed or storage rooms or in any areaitay be affected by a chlorine gas leak
or vapors from chlorine solutions or compounds.

(F)Carbon dioxide. Carbon dioxide gas is a colorless odorless gas.

1.

Recarbonation basin design shall provide:

2.

A. A minimum detention time of twenty minutes;
B. Two compartments, each with a depth of eight, feefollows:
1. A mixing compartment having a detention timebfeast three minutes; and
2. A reaction compartment.
If a carbon dioxide solution is added and rapigiing is provided, total detention time and

3.

basin depths may be reduced. However, supportitegfdatheproposed reductions must be
included as a part of the pre-design submittals.
Plants generating carbon dioxide from combusitmail have open top, recarbonation tanks

4.

in order to dissipate carbon monoxide and carboridié. Special considerations shall be
given to building ventilation when open recarboomtianks are housed in a building.
Where liquid carbon dioxide is used, adequateaartions must be taken to prevent carbon

dioxide from entering the plant from the feed limesecarbonation process. Since liquid
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carbon dioxide is a cryogenic and a compressedigasecommendations of the
Compressed Gas Association Inc. shall be followkdmspecifying storage and feeding
facilities.

5. Provisions shall be made for draining recarbiondiasins and removing residuals.

(G) Copper Sulfate. Continuous or periodic treathaénvater with copper compounds to kill algae or
other growths shall be controlled to prevent commegrcentrations more than the water guality
standard in the plant effluent. Care shall be takemssure an even distribution. Equipment for
routine sampling shall be provided at the watenipla assure that over treatment does not occur.

(H)Lime or lime soda process

1.Hydraulics. When split treatment is used, thedsgdine should be sized to carry total plant
flow, and an accurate means of measuring andisglite flow must be provided;

2. Chemical feed point. Lime should be fed diregttp the rapid mix basin. Rapid mix basins
must provide 30 seconds detention time with adeguelbcity gradients to keep the lime
particles dispersed.

3. Coagulants shall be selected that functionénhilsh pH water encountered during lime
addition. Aluminum sulfate (alum) in any of its fos does not function adequately at pH
above 8.0.

4. Where slaking of quick lime is proposed, theate=d capacity of the treatment

facilities shall be considered.

A. Manufactured lime slakers are generally sized ystesns with designed flows of
one thousand gallons per minute (1,000 gpm) ortgreand should not be proposed
for a designed treatment capacity smaller thanttogsand gallons per minute
(1,000 gpm).

B. Hydrated lime feeders should be provided for systeiith a designed treatment
capacity smaller than one thousand gallons per #@i(iy000 gpm).

5. Iron and manganese removal is not always intadlém lime addition. When the wastewater
contains concentrations of iron or combined corregions of iron and manganese of twenty
milligrams per liter (20 mg/L) or greater or comsiorganic bound iron or manganese,
additional treatment processes may be neededuocaadequate removal of the iron or
manganese.

(1) Phosphorus Removal.

1. Method. Addition of fre] lime or the salts of aluminum or iron may be ufadthe
chemical removal of soluble phosphorus. The phogshreacts with the calcium,
aluminum or iron ions to form insoluble compound$ese insoluble compounds may be
coagulated with or without the addition of a coamtilaid such as polyelectrolyte to
facilitate separation by sedimentationsedimentation followed by filtration.

2. Dosage. Thdesignchemical dosaggeguired] shall include the amount needed to react
with the phosphorous in the wastewater, the ama@ntired to drive the chemical reaction
to the desired state of completion and the amamiired due to inefficiencies in mixing or
dispersion. Excessive chemical dosage should bielex.

3. Chemical selection. The choice of lime or thkssof aluminum or iron should be based on
the wastewater characteristics and the economitteedbtal system.

A. When lime is used it may be necessary to neutrtlizéigh pH prior to subsequent
treatment in secondary biological systems or gaoatischarge in those flow schemes
where lime treatment is the final step in the tresit process.

B. Problems associated with lime usage, handling, arsiudge production and
dewatering shall be evaluatedind mitigation measures shall be documented in the
Summary of Design
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4 Filtration. Effluent filtration such as with granular media filters or membrane gparation
technologies shall be considered where effluent phosphorusemnations of less thdralf
a milligram per liter (0.5 mg/L) [ene-milligram perliterng/ll must be achieved.
(J) Safety andHazardous Chemical Handlinfhe chemical handling facilities shall meet the
appropriate safety and hazardous chemical handlindacilities requirements of10 CSR 20-
8.140(10) [ Fherequirements 6f 10-CSR 20-8-140(9¥A) shathbt]
(K) Sludge Handling.

1. General. Consideration shall be given to tipe ynd additional capacity of the sludge
handling facilities needed when chemicals are used.

2. De-watering. Design of de-watering systems khba based, where possible, on an analysis
of the characteristics of the sludge to be hand{@dnsideration should be given to the ease
of operation, effect of recycle streams genergissfjuction rate, moisture content, de-
waterability, final disposal and operating costs.

(9) Carbon Adsorption. Carbon adsorption involNresinterphase accumulation or concentration of
dissolved substances at a surface or solid-liquitfiace by an adsorption process. Activated canvbich
is generally a wood or coal char developed fromesmé heat, can be used in powdered form (PAC) or
granular form (GAC). Carbon adsorption is usechasplishing process to remove dissolved organic
material remaining in a wastewater treated to arsgary or advanced level. Activated carbon adsomptan
also be used for dechlorination.

(A) General.

1. Parameters with general application to desigradbon adsorption units are carbon
properties, contact time, hydraulic loading, carparticle size, pH, temperature and
wastewater composition, including concentrationsuspended solids and other pollutants.
The design influent characteristics shall be predith the Summary of Design including
suspended solids concentrations (typically <20LngH, temperature, flow rate, and
expected colloidal material concentrations.

2. The adsorption characteristics of the type db@a to be used shall be established. Such
characteristics may be established using jar tedlyses of various activated carbons in
reaction with the waste to be treated. Adsorptsathierms for each form of carbon proposed
for use shall be determined. The source and avétyad replacement carbon, as designed,
shall be addressed.

3. Pilot plant studies shall be performed uponstiected carbon using the wastewater to be
adsorbed, where industrial and domestic wastegrasent to determine: breakpoint,
exhaustion rate, contact time to achieve efflueandards; and if applicable, the backwash
frequency, pressure drop through the fixed bednoogy and the carbon regeneration
capacity required. Where strictly domestic waste ise treated, data from similar full scale
unit operations or pilot plant data will be accé¢a

4. Where carbon regeneration is provided, carbss dinie to transportation between the
columns and regeneration furnace in the rangevefté ten percent (5-10%) total carbon
usage shall be considered normal for design. Tieeatavhich carbon will lose adsorption
capacity with each regeneration should be estadalish

5. If fixed-bed GAC carbon columns must be backwedsio remove solids entrapped in the
carbon material, then backwash facilities shallvjate for expansion of the bed by at least
thirty percent (30%).

6. Consideration should be given also for two unitsenies for continuous operatiorSarbon
adsorption unit operations may be provided in pelral series. Sufficient capacity shall be
provided to allow for continuous operability of tberbon adsorption process.

7. Nonfixed bed carbon adsorption unit operatioay ive operated in the upflow or downflow
mode. Duplicate pumping units shall be providedsiach unit operations.
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8. Carbon adsorption unit operations should profadgurging with chlorine or other oxidants

as necessary for odor and bio-mass control.
(B) Design.

1. The minimum height to diameter ratio must be 2:1.

2. The design shall promote aerobic conditions irfithers.

3. The properties and specifications of the activatarbon shall be provided in the Summary of
Design. Media depth shall range from a minimunmeoito forty feet (10’-40’).

4. Activated carbon filters shall be designed foraaflrate of 4-10 gpm/ based on average daily
flow for upflow type filters and 3-5 gpm/sf for dovilow type filters

5. Contact time shall at a minimum be fifteen masu{l5 minutes). The normal detention time
is fifteen to thirty-five minutes (15-35).

6. The backwash system shall be designed to realbwéthe foreign material collected during
the filter run. The system shall be designed foraximum upward flow of 12 to 20 gpm/sf,
or a ten to fifty percent (10-50%) bed expansion.

(10) Side-stream Nutrient Removal. Reserved.

(11) DiffusersMulti-port submerged diffusers can be an acceptatgans of ensuring mixing zones will

avoid or allow no more than a minor detrimentakeffin waters designated as habitat for a thredtene

endangered species. A multi-port diffuser congifs header pipe containing two or more ports (with

without risers) discharging in any orientation analy include wyes and other atypical arrangements.
(A) General Considerations.

1. Computer dilution modeling (e.g. CORMIX) mustfrevided to justify that water quality
standards will be met at the boundaries of acudecanonic mixing zones. The computer
dilution models must be calibrated to actual caadg in the field and the analysis must
include all critical flow and loading situationspected for the facility, including the low
flow conditions on the waterbody.

2. For diffusers being installed at existing faih, the existing outfall is to remain until the
diffuser is installed and the existing outfallastie removed once the diffuser is installed and
operational.

3. The diffuser header length (i.e., first portast port) shall not be greater than twenty-five
percent (25%) of the stream width (or lateral dis&acorresponding to twenty-five percent
(25%) of the cross-sectional area). The mixing zsredl not encroach on a drinking water
intake, recreation area, or sensitive habitat,lapahe next downstream outfall, or occlude a
downstream tributary.

4. Copies of the Summary of Design, facility plaml @esign drawings must be submitted to
US Fish and Wildlife Service and US Army Corps ofgibeers. The system must
demonstrate compliance with the requirements aftakr regulating agencies. Installation
of the diffuser will require notification and anmy Corps of Engineers permit.

5. The Summary of Design shall include a descriptibconstruction methods for outfall
installation in the water body (e.g., pipeline askly, trench mechanics, slope stability,
access restrictions, mitigation practices, pereguirements) and anticipated required
installation permits (e.g., US Army Corps of Engirng

6. Adequate operation of the diffuser will depempdm development and implementation of a
robust inspection and maintenance program for iffiesér. The Operations and
Maintenance Manual shall include written inspectol maintenance procedures and
schedule to inspect the outfall line and diffuseddcument its integrity and continued
functioning.

A. The Operations and Maintenance Manual shalliokelprovisions for operators to
remove accumulated material from the diffusers.(@xgnholes, cleanout ports) and to
maintain diffuser capacity during low initial opérey flows.

(B) Diffuser Design Criteria.
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1.The plans shall identify the pipeline from the treant plant to the receiving waterbodye
pipeline shall be contained within approved propkdundaries or easements. A shoreline
marker shall identify the specific location of the&bmerged diffuser.

2. The feeder pipeline and diffuser header shalbbated such that the pipeline can be
accessed for monitoring and maintenance. Accesgspti the receiving water should be
within close proximity to the diffuser, preferahlpstream.

3. The diffusers must be designed to compensatféageomorphology along the proposed
outfall route and diffuser site including stabildpd mobility of the bottom, anticipated
scour and deposition, flood conditions, and otlateptial hazards to the diffuser (e.g.,
dredging, recreation or commercial uses, seas@maldloads).

4. The diffuser pipe and ports shall be construofes durable material that will provide a
consistent cross section throughout its serviee Rorts constructed of carbon steel,
stainless steel, and high-density polypropylenesfdlamonstrated suitable service for multi-
port diffusers. When carbon steel is used, a cgatircorrosion allowance must be provided.

5. The Summary of Design shall document diffuset pize selection and diffuser capability
to provide discharge with balanced flow from indival ports at all anticipated effluent
flows. The Summary of Design shall document suffitihead is provided to ensure
discharge at the peak one hundred (100) year fitedhtion with the head loss at peak flow.

6. The diffuser pipe velocity shall be at least feet per second (2 fps) at peak flows.
Individual port velocities shall exceed two feet pecond (2 fps) at average dry weather
flows. Maximum port velocity shall not exceed fétefeet per second (15 fps).

(C) Submerged Pipe Design Criteria

1. The Summary of Design and submitted plans sloaliment provisions to prevent trapped
air in the submerged pipes (e.g., pipe profileaanl vacuum release valves, physical
anchors).

2. The Summary of Design, plans and specificatsuisnitted must identify how the pipes will
properly anchored and armored for expected expdswgeour, debris and high currents
during floods.

3. The Summary of Design shall document provistor=ontrol corrosion (e.g., coatings, pipe
bonding, sacrificial anodes, impressed currenesystSoil electrolytic conditions shall be
tested for each application wherever metallic piyzeerials are used.

(12) Electrocoagulation. Electrocoagulation is @ayen and acceptable means of wastewater treatment,
especially with industrial wastewater. However ydithited use has been made of electrocoagulation f
domestic or municipal wastewater treatment, botilissouri and the United States as a whole.
Electrocoagulation systems should be evaluatedaaserby-case basis. Design standards, operatiag da
and experience for this process are not well astadal_for use in domestic wastewater. Thereforsigdeof
these systems should be based upon experiencrilair $ull scale installations or thoroughly documexd
prototype testing with the particular wastewater.

(13) Reverse Osmosis. Reverse Osmosis is a proveaceeptable means of wastewater treatment,
especially with industrial wastewater. However ydithited use has been made of reverse osmosis for
domestic or municipal wastewater treatment, bothlissouri and the United States as a whole. Reverse
Osmosis systems should be evaluated on a casesbybeais. Design standards, operating data, and
experience for this process are not well estaldisiiberefore, design of these systems should kexlhgson
experience at similar full scale installationstooroughly documented prototype testing with theipalar
wastewater.




October 1, 2016 draft
Black- 2014 10 State Standards Blue- clarification [Halie-]- for removal

Green- Colorado Purple- New Hampshire Teal-OK
Underlined- added since August stakeholder meeting

Orange- Virginia
Red-Texas




October 1, 2016 draft
Black- 2014 10 State Standards Blue- clarification [Halie-]- for removal

Green- Colorado Purple- New Hampshire Teal-OK
Underlined- added since August stakeholder meeting

Orange- Virginia
Red-Texas




October 1, 2016 draft
Black- 2014 10 State Standards Blue- clarification [Halie-]- for removal

Green- Colorado Purple- New Hampshire Teal-OK
Underlined- added since August stakeholder meeting

Orange- Virginia
Red-Texas

21



